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A hybrid network includes a public switched 
networic and a private switched network. Each 
has^a respective network management system 
{2 4). Between these systems are two mter- 
aces a service management interface (7) and a 
network management interface (8). whereby in- 
?ormatton can be shared between the two sys- 
terns in order to provide common management 
of the public and private networks and the 
services provided thereby. A hybnd Mrk 
management system within the pnvate netwo^ 
management system can thus fomi a s.ngle 
v^ew of, for example, the network faults and 
performance analysis of the public and p^^^^^^^^^ 
networks, which together fonn the overall net- 
work of a corporate customer. 
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This invention relates to network management 
and in particular to the integrated management of 
public and private switched networks and services, 
that is to hybrid network management 

5 

BACKGROUND OF THE INVENTION 

A specific hybrid network to be discussed here- 
inafter is made up of private, customer owned equip- 
ment, and public earner owned equipment and servic- io 
es. Historically, public network services and private 
network services have been managed independently 
without any common synergistic service and network 
management benefit. However this situation is 
changing due to advances in customer and telco (tel- is 
ephone company) management equipment, carrier 
services and the demand by customers to manage 
their private and public network based services in a 
common manner to increase service management ef- 
ficiency and cost savings. 20 

SUMMARY OF THE INVENTION 

According to the present invention there is provid- 
ed a hybrid network including a public switched net- 25 
work and a private switched network, each having a 
respective network management system, and where- 
in between the network management systems there 
are two interfaces, a service management interface 
and a network management interface, whereby infor- 30 
mation is shared between the two network manage- 
ment systems in order to achieve common manage- 
ment of the public and private networks and services 
provided thereby. 

35 

BRIEF DESCRIPTION OF THE DRAWING 

An embodiment of the invention will now be de- 
scribed with reference to the accompanying drawing 
which illustrates hybrid network management. 40 

DESCRIPTION OF PREFERRED EMBODIMENT 

Network management systems have numerous 
functions, specifically at a network management lay- 45 
er these are fault management (FMS). configuration 
management, performance management (RMS) and 
security and access management. The emphasis is 
on managing the network's physical resources. The 
service management layer also includes accounting 50 
management (AMS) and service provisioning func- 
tions. 

An embodiment of the invention is described 
hereinafter in terms of a hybrid network which offers 
private switch (PBX) based services in conjunction 55 
with public switched based services such as Centrex 
and Virtual Private Network (VPN). 

For the benefit of understanding, a number of 



terms will now be specifically defined. A user is a per- 
son who uses the telephony features of a network. An 
operator is a body which provides and manages the 
network reisources. A service provider interfaces with 
a user and an operator in order to provide and manage 
services for the user. The service provider may use 
service management tools provided by a third party, 
for example a corporate service provider will use a tel- 
ephone company (telco) Centrex service manage- 
ment system to provide his users with Centrex servic- 
es. The customer is the corporate customer who op- 
erates and provides services on his private network. 

From both the point of view of a corporate cus- 
tomer and a telco, a hybrid network management sol- 
ution will only be of interest if it is more cost effective 
than their individual current network management 
schemes. The underlying factor of importance to both 
customers and telcos is that cost savings can be 
made in Operations. Administration and Maintenance 
(OA&M) of a hybrid network. 

The physical architecture illustrated in the draw- 
ing is for hybrid network management based on the 
current OA&M systems (private and public network 
management), which are each finely tuned to meet 
the different network and service management 
needs of public Hnd private networks. It should be 
noted that integration of private and public network 
management systems into one system would be com- 
plex and would compromise OA&M functionality. In a 
hybrid network as discussed hereinafter there are 
two non-integrated network management (NM) sys- 
tems (NMS), which are used for PBX or private net- 
work services and public switched services, respec- 
tively. The NMSs exchange and share information 
aaoss well defined interfaces in order to provide an 
integrated view of the hybrid network from both a ser- 
vice management and a network management per- 
spective. 

As will be appreciated from the drawing the two 
NMSs (public and private) are substantially separate 
but there are two interfaces therebetween. The draw- 
ing also shows the functionality split of the various 
systems. The functions are split into user (operator or 
service provider) access (User Access Layer), ser- 
vice management (Service Management Layer), net- 
work management (Network Management Layer), 
and element manager and network element (Element 
Management and Network Element Layer). User ac- 
cess allows the service provider or operator access to 
the Operations, Administration and Maintenance 
functions. The Service Management Layer incorpor- 
ates systems which are responsible for the adminis- 
tration and management of services. The Network 
Management Layer incorporates systems responsi- 
ble for management of network resources. When an 
OA&M system includes functionality of two different 
layers it is shown spanning those layers. The network 
element is responsible for providing network service. 
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The element manager provides management capabil- 
ities for the network element as well as interfacing to 
the OA&M system 

The architecture comprises a public network 
management system (NMS) including Network Oper- 
ations Centre (NOC) (Operator) and Service Centre 
(Service Provider) user access 1. The public network 
NMS 2 consists of a number of subsystems which in- 
clude a Service Management System (SMS), Fault 
Management System (FMS). Resource Management 
System (RMS). Performance Management System 
(RMS) and Accounting Management System (AMS). 

The private network management system in. 
dudes a NMS user access 3 and the private network 
network management system 4 which includes func- 
tionality at the service management and network 
management layers. The private switch (PBX) 5 pro- 
vides both network element and element manage- 
ment functions, as does the public switch 6 for the 
public network. The NMS 4 includes a private NMS 
and a hybrid NMS. 

The two interfaces 7 and 8 between the public 
and private OA&M systems (NMSs 2 and 4) are for 
service management and network management re- 
spectively. These interfaces may be OSl (Open Stan- 
dards Interconnection) interfaces or Application Pro- 
gramme Interfaces (API). These interfaces allow 
sharing of information in order to provide some hybnd 
NM specific functions which integrate views of the 
services or of the network resources. 

The hybrid NM specific functions are supported 
by additional applications on the existing NMSs. 

Examples of hybrid NM functions are detailed be- 
low for network surveillance, subscriber service pro- 
visioning and billing. 

The objective of hybrid network surveillance is to 
provide the private network operator with a single uni- 
- form logical view of a corporate customer's hybnd 
network for the purpose of fault and performance 
monitoring of his network. Currently, the corporate 
customer's Virtual Backbone Network (VBN) is man- 
aged by the telco separately from the private network 
which is managed by the customer. There is no cor- 
relation of faults between public and private net- 
works. There is no consolidated view of the perfor- 
mance of the corporate customer's entire network, 
both public and private. It is difficult to pinpoint the 
source of network performance trouble spots when 
there is no sharing of information between public and 

private NMSs. 

The network management interface 8 allows the 
Resource Management System (RMS) to provide the 
hybrid NM application (Hybrid NMS) with a view (net- 
work information model) of the VBN which is integrat- 
ed with the private NMSs' view (network information 
model), to give a single view of the entire corporate 
customer's network. Fault reports from the Fault 
Management System (FMS) and performance re- 



ports from the Performance Management System 
(PMS) are passed to the Hybrid NMS aaoss the net- 
work management interface 8. These reports togeth- 
er with private NMS fault and performance reports al- 
5 low correlation of network faults and performance 
analysis which may lead to corrective action and net- 
work planning to improve network efficiency. 

The objective of hybrid network service provi- 
sioning is to provide the corporate service provider 
JO with the ability to manage the services of his teleph- 
ony users independently of whaowns the network re- 
sources supporting the services. For Instance, if a 
user requests services at a particular site, the service 
provider provisions the service without requiring to 
15 know whether the service is provided by the public or 
private network. 

The Service Management System (SMS) allows 
the hybrid NM application (Hybrid NMS) to manage 
public also uses the service management capabilities 
20 of the private NMS so that the hybrid NM application 
provides a single view of the services available to the 
corporate users. 

The objective of the hybrid network accounting 
management is to provide the corporate customer 
25 with a single bill for usage of public and private net- 
work based services. This is required when the entire 
private network and respective NMS is outsourced to 
the telco. The telco will want to consolidate the cor- 
porate customer's entire bill. Billing data and call de- 
30 tail record information is passed across the service 
management interface 7 to the Accounting Manage- 
ment System (AMS). The AMS has 8 hybrid network 
billing and accounting management application for 
consolidation of public and private network billing. 
35 The sharing of information between the two net- 

work management systems enables common man- 
agement of the private and public networks and the 
services provided thereby to be achieved. Such com- 
mon management by the value-added hybrid NMS al- 
40 lows efficiencies to be achieved. 



Claims 

45 1. A hybrid network including a public switched net- 
work and a private switched network, each hav- 
ing a respective network management system, 
characterised in that between the network man- 
agement systems there are two interfaces. 8 ser- 

50 vice management interface and a network man- 

agement interface, whereby information is 
shared between the two network management 
systems in order to achieve common manage- 
ment of the public and private networks and ser- 

55 vices provided thereby. 

2. A hybrid network as claimed in daim 1. charac- 
terised in that the private network management 
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system comprises part of a private network net- 
work management system which also includes a 
hybrid network management system that em- 
ploys the information provided by the public net- 
work managemelntsj^gtltfJWS?^^^ 
and well as information provided by the private 
network management system. 

3. A hybrid network as claimed in claim 2. charac- 
terised in that the public network management io 
system includes a fault management system and 

a performance management system, information 
from both of which can be passed over the net- 
work management interface to the hybrid net- 
work management system. ,5 

4. A hybrid network as claimed in claim 2. charac- 
terised in that the public network management 
system includes a service management system, 
information from which can be passed over the 20 
service management interface to the hybrid net- 
work management system in the private network 

to manage the public network services. 

5. A hybrid network as claimed in claim 2. charac- 25 
terised in that the public network management 
system includes an accounting management sys- 
tem, and wherein for providing a corporate cus- 
tomer with a single bill for public and private net- 
work based services, billing data and call detail 30 
record information is passed over the service 
management interface from the private network 
network management system to the accounting 
management system. 

35 

3. A hybrid network as claimed in claim 5, charac- 
terised in that the accounting management sys- 
tem includes a hybrid network billing and ac- 
counting management application for consolida- 
tion of public and private network billing. 40 
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(54) Hybrid telecommunication network management system 

(57) A hybrid network includes a public switched net- 
work and a private switched network. Each has a respec- 
tive network management system (2, 4). Between these 
systems are two interfaces, a sen/ice management in- 
terface (7) and a network management interlace (8), 
whereby information can be shared between the two sys- 
tems in order to provide common management of the 
public and private networks and the services provided 
■ thereby. A hybrid network management system within 
the private network management system can thus form 
a single view of. for example, the network faults and per- 
formance analysis of the public and private networks, 
which together form the overall network of a corporate 
customer. 




ELEM£MT 
KANAGER& 
NETWORK 
ELEMENT LAYER 



CO 

< 



CO 

o 

Q. 
LU 



Prim»dby Jouv« (FRt »d *u9 Si'm Oems 'SOOl PARiS 



EP0 621 716 A3 



iuiropcan Patent 
Omcc 



EUROPEAN SEARCH REPORT 



AppIJcatJtKi Number 

EP 94 30 2318 



DOCUMENTS CONSIDERED TO BF RELEVANT 



Ck>doa of docuMC wHb iadiodon. wbe« .ppropri.te. 
ef fttevant parages 



Rtktmat 



CLASSinCAHON OF THE 
APPUCAT10N (Int.ClS) 



IEEE 1992 NETWORK OPERATIONS AND 

MANAGEMENT SYMPOSIUM, 

vol. 1, 6 April 1992 MEMPHIS US. 

pages 68-77, XP 000344748 

VERCELLI ET AL. 'Metropolitan Area 

Network management: the European approach' 

* page 76 * 

GLOBECOM 89, 

vol. 1, 27 November 1989 DALLAS US 
pages 522-526, XP 000091151 
SILLER ET AL. 'Digital cross-connect 
systems: network-based vehicles for 
private Tl resource management* 

* page 523, left column, paragraph 3 - 
page 524, left column, paragraph 3; figure 
1 * 

* page 525, left column, last paragraph - 
right column, paragraph 2; figure 6 * 

AT & T TECHNICAL JOURNAL, 

vol. 67, no. 6, November 1988 SHORT HILLS 

pages 121-136. XP 000052893 

COHEN ET AL. 'Unified network management 

from AT&T' 

page 121. line 18 - page 125, left 
column, paragraph 2; figure 1 * 

* page 132, right column, line 14 - page 
134, right column, line 5; figure 6 * 

NETWORK OPERATIONS AND MANAGEMENT 
SYMPOSIUM, 

29 February 1988 NEW ORLEANS US, 
pages 1-11, 

MEOLA ET AL. 'End-customer management of 
hybrid networks' 

the whole document * 



-/- 



H04M7/00 

H04q3/545 

H04q3/58 



e present s^mnA report b»s beea drawn up for all dairas 



1-5 



TECHNICAL FIELDS 
SKIAACHED (InLO.S) 



H04q 



THE HAGUE 



D«< cM^OdtM «f tte K 



19 December 1995 



Lambley, S 



CATEGORY OF QTED DOCUMENTS 

X : pvticulvly relevant if laltea alone 

V : pvtioiiarljr relevant if conibiaed with anotbo- 

^ocuncat of Hm saxM category 
A : tec&oological badk^ouad 
O : aoa-wntteo 4tsdosur« 
P ; imenaerfbte rfocuneot 



T : tb«ory or pnadple un4eriying the iavenrion 
t : eariiw paton iooiaeni, but pubUsberf on. or 

after tbe filiog 4ttc 
D : document dted is tbe tppUcatios 
L : doouKnf died for other reasons 



: m<mber of ibe siac patent fajaily^ wr«lIi)odiai" 



2 



EP0 621 716 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appticatioa Number 

EP 94 30 2318 



DOCUMENTS CONSIDERED TO BE RELEVANT 



C«ict«nr 



Citation of docusM 
of re 



C whh iotftcadMit wh« appropriate, 
Y«nt pasgates 



RdevanC 
to cUim 



CLASSinCATION OF THi: 
AFPUCATION qoLCtS) 



IEEE COMMUNICATIONS MAGAZINE, 
vol 28. no. 3, March 1990 NEW YORK US. 
pages 61-69, XP 000116404 
SUGARBROAO *An OSI-based interoperability 
architecture for managing hybrid networks* 
page 61, left column, paragraph 3 - page 
64, left column, last paragraph; figures 
1-6 * 

TELESIS, 

vol. 15, no. 1, 1988 OTTAWA CA, 
pages 5-11, 

MA ET AL. 'Corporate networking: 
evol ution ' 



lECHMCALFIlXDS 
SEAKCHED 0ot.a.5) 



TV prescAl searcfa report has been drawn up for all daims 



THE HAGUE 



Out 9t oMvidtM ^ m Mvxa 

19 December 1995 



Larabley, S 



CATEGORY OF QTED DOCUMENTS 

X * p»rticuliriy relevwt If taken alon« 

Y I pirtieulwly Tei««at if conbinol with inotl«r 

tfocuncst o( the i»m< citeKonr 
A : l«chnolo|Ek»l b»ek«roun4 
O : Boo-writtcn Aitdosurc 
P : ioterne^Utc i 



T : tbwry or priadple miaiymt tht iavendoa 
E : oflifr patent docuncnt, but pubUshcd oo, or 

after the niiac 4itc 
U : document dtc4 in the ippiicatioo 
L : document dted tor other rosons 



& : member of the sun* patent family. eormpnndm£ 
document 



3 



THIS PAGE BLA»"^*"™* 



